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(54) POSITIVE RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance a film endurance rate 
and a resist profile against deep ultraviolet rays, especially, ArF 
excimer laser beams and to eliminate image defects by using a 
specified resin, a polyfunctional enol ether compound, a low 
molecular-weight compound, a low molecular-weight carboxylic 
acid, an N-containing basic compound, and a surfactant. 
SOLUTION: This positive resist composition to be used 

comprises (A) a compound to be allowed to emit an acid by R-i^ 2 — f 

irradiation with activated rays or radiation, (B) a polycycloolefin C— 
resin having alicyclic groups and carboxylic groups on the main 

chain, (C) a compound having >2 groups represented by the • 

formula, (D) a cyclic aliphatic carboxylic acid having a molecular 

weight of <1,000 or an organic carboxylic acid having a 

naphthalene ring, (E) an N-containing basic compound, and (F) a 

fluorine-containing and/or silicone type surfactant. In the 

formula, each of R1-R3 is an H atom or an optionally 

substituted alkyl or cycloalkyl groupe and the 2 groups of them 

may combine with each other to form a cyclic structure having 

3-8 C or a hetero atom; and Z is a -0-, -S-, -S02- or -NH-. 
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14, MffM^©M$^T*, **Mt*SJt5 (C) j£ 

(B) j*»roiJ^roA>^*^S CRaet Kp*>> 



cO CO CO 

<4) (O <«> 



fta s b» T/v-# 'Ji|«lc^ L^Jg-fkU 
Lfc®Elc: it), J: B WAS 

r-f^^!)$^->3^q#f 3 ti5 0 JEK, (D) -g-S 
HMtt£<kl^<t (E) 7 7lMt//Xli->!Jny 

/ -/ux-f/Hi; ^/u*>v'/uSw WABSft^^jffl 

tkSrj^ia-raw^tt, W6-i 4 8 8 8 9^ P6 

-2 3 0 5 7 4#42^fcK*£$*l-C^3as. 
£ftTl^S^tt2 2 OnmEAT0>«llX* 1*1- A r 
->-?I^-if— % (I9 3nm) (Cfctf S^UX^Tct < , 

[00 3 1 ] 

m^^rMt^m (wt, (a) $L%<n\\&m) t, 
^m^mmumz^L, j.o#/u*>->/ug£wi-.5# [0034] 

!)^BtU7-fy«B (KT, (B) iS&<i>mm [it 2 a] 

t, -IN&. (I) Tf«S*t5S*^ft< H2Wt5 
<k^» («T, (C) f$.ft<Dit£M) bfrbttZ. 9t\z. 

(B) dE^O«JBS:#«PlfcRW L, ft^-e (O 
fk£^, (A) ^(D-fk^felCS^o 40 

[0 0 3 2] [1] (B) fifc#tf>$Mg(CO^T 

(B) ^«>«rffi«tJj«y5/^n*U7-f>*Jl|T?a!>S. 

^Ltv>6o (B) fifc£<0ttffi#±«*l::#+$re«a; 

h7*>^p«J6«fS:*i-5 2|llioS**lf5ri*J-e* 
So ft*fttt6~3 0*s»4L<, »Kft*»7~2 5 



(10) (11) (12 




(13) 


(14) 


(15) 


O 






A 


(1«) 


(17) 


(18) 


(19) 










(20) 


(21) 


(22) 


(23) 

<^ 


(24) 


(25) 


(26) 


(27) 



£ efe ^ <^ 

(28} <»> OO) (31) 

^ ^ 



(32) 


(33) (34) (35) 






(36) 


(37) (38) (39) 




^ £ 


(40) 


(41) (42) (<W) 


OS) 


^ 6 


(44) 


(45) 

(46) 



[0 0 3 5] 
[ft2 5] 

o o O O 

(47) (48) (49) (50) 

[0 0 3 6] i^^M-T^^a^S^-atf^^iSL^ 
{iiLTH. »SL<(i-!S5t (II) Xtt (III) , J: 

•9$f*L<tt-isxt (iv) ~ (viii) xmztiz>m , o& 
-ttss; (id ~ (viii) -es^ti5^ l 9iiu»^& c t 3 

[0 0 3 7] ^(73{&fCb (B) J&fttDmmi*, t Kn^r 

m<Dim\z£ vftmL, 7^t>vmm^x<Dmm 
v^i/mRum'Mmmt. ±.tz<o-%tt (id ~ (vi 

II) X^tStlZmVMLmtL^tp^&LX^X h J: 

±t£em«w 9 ^mi^mic-^ nx t> <t i > u s 
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[0 0 3 8] -j&it (II) , (III) tfU R< ~R 

T>V$r)V^ apT/^/I'I, TVU^v'g, -C 
mtfZ^btfX'%%, R< ~Rr X^-tZ ttfX%t>7 

xn9MR*&m&LX*s*) * «*»ttff*L<ttl~ 

ztibte^-rtihWMm&GLX^xh3:<. *tlti> 
*<TfcJ:v\ ftis-fcroiSiMifcR, ~R: H, 

mi~5(DT^*U>m%: : &f&LXh£.\<\ ^(DTJU* 

[0 0 3 9] ±.ftttp(DRx I4 4 T;U=¥^S, ^b7 

^i-T/Udr/ua.b LTI4, 1~8©7VI' 

n fcVU-S, n-y^/US, sec-y^/US, ^^fv'/US, 

^Kfifsrtms, &m$ibLxmiZ- 

g N v ? ->^ n^v^vug, tx - k°^/wg, b ]) i/i? o-r 
^7 =.^3«f L < 5 r t *S"C# 5. T^^r-zu 

K*lf5 ^ <!: So rixfettv^mt JE« 
[0 0 4 0] A, ~A 3 (4, 2jffi<7)ST'feoT, MX-lt 

4~8(7)->^ oT/U=3rU>SSr^ff 2>^<t^T'#S 0 A 
, ~A 3 ^tr/^uySiLTii, 0iJ^»4>^U> 
g N ni^^^S, 7°at°l/>S, 



(11) 

19 

[0 0 4 1] X^fT/^l^yii: L-m, 0iJx.fi!* 
;u^wySHtll f?>Jxli^ic2 ~4 ct?t/^- io 

[0 0 4 2] -jftS; (IV) ~ (VIII) CORj ~R, , X 
14, (II) ~ (III) -C^Lfc*ftfcfc^T*i/fe 

Rfc-CkS. R. ~R« irLTtt, **JB!i^ /MJ^y 

n7/^/H, TVU^/uS, -CO-OR3. Xf± 

R» ~R W 20 
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& -co-oR M sofljii, ^-fnt-tts; (id ~ 

(III) T-^LfcR.-Rrro^n^ttroFlJtlsl^S^fo 

[0 0 4 3] it (IV) {^iStf 3R4 ~R,7 C0[*)(73 

'>^<it2o, 5$ (V) , 5*; (viD&tfS; (VIII) 
*5tf 5 R, ~R,o , R, 2 , R,3 , R» ~R 27 <Dfy<D'Jrt£ 
<it2o, hZWttf; (VI) {rfc(t6R4 ~R,o , R 
.2 , R.3 „ R.s ~R 2 » , R 22 „ R a , R 25 ~R 3 : (D|*]<D 
< t i> 2 02J5^ U 1 ~ 5 <73 

/U^r U^£tt#tt*i£fc^ uJ%**$A,X^X h «fc 

t\ &Tfc-*ts; (iv) ~ (viii) T-^^^s^^igu 

<b<OT*f4#V\ 
[0 0 4 4] 
[ft2 6] 



tcr^r KVf toc^r 

COOCH, COOC«H, 1 

(aD (a2) (a3) 
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CCpf tq^t- 

COOCH a OC a H 6 COO-6-<| COO-CH 
(a4) (a5) CH 3 (a6) CM, 

(cpt fq-^ KVf 

COOH C00C 4 H B 1 COOH 

(a7) (a8) (a9) 

tfipt tq^ fcr* 

D^O O HOOC COOH HOOC COOCH 3 



O* 

(a10) (a11) 



fcr* , tq^, tq^ 

OC COOC 4 H 8 HOOC COO— HOOC COO 

(313) (a14) ^ <a15) SQO-' 0 

CH 2 OH COOCH 2 CH a OH HOH a C CH 2 OH 

(a16) (a17) (a18) 



[0 0 4 5] 



Ut2 7} 
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H ^ CN CM u H a COOC COOCH 3 



(•21) 



' "' C '^L^' H / H 2!5^icH H , HOH sC CH 2 OH 



HO OH 

(a26) 



^ 



(»28) 



COOCH 3 COOC^Ho 1 
(a29) (a30) 



<gS M fo^ 

H»C COOCH3 HsCCOOC^H,' ^COOH 



H 3 C COOH COOH COOC^e 1 

(a34) (a35) (a36) 

[0 0 4 6] 40 [{b2 8] 





[0 0 4 7] 



[ft2 9] 
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CH 2 OH HOH a C CH a OH COOC^H^ 

(a55) (a56) (a 57) 



COOCH3 



tor tcir 

(-58) C59) (aSQ) 

COOC4H0 1 COOCH a OCH 3 coo 

tcfr w tchr 



(a61) 



OH 
(aB4) 



(865) 



CO0CH 3 
(a66) 



COOCH 2 OCHa 
(868) 



COOH 

(859) 



[0 0 4 8] 



H 3 C COOCH3 H a C COOC4H. 1 ^ 00H 

(a70) (a71) (a/2) 

40 [ft 3 0] 
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TQr CH '1 



(a74) 



(a75) 



HOOC COOCH» HOOC COOC 4 H„ 
<b77) (a76) 



□oc coo-\^> o=^>*o HOOC coo 



(aw» 



COOCH 3 



HOOC COOC 4 H 0 HOOC COO-CH 2 
(a82) <a83) 




<a84) 




(a85) ( 

[0 0 4 9] ±teLfcJ;9{C (B) ric^OWJIitt*^* 

ffiiL-cii. (ix) ~ (xi) x^-tm<o&Lm& 
a«*»f b*i5 0 *^*->/Hi4, (ix) ~ (x 
i) wro«>iSUiMft#, -test (iv) ~ (viii) x 

R» . R. , R« ~R« tt> #**KIJS 

[0 0 5 0] R» , R«, R, 2 ~R« iiS^-rr/u*/l/S 
Ltd, ^J^(i^»l~4WT^=*r^S^^tf5r 



r£#X£5 0 /NP7/^SiL-Cli 1 ap^^ 
/05-gpxf±^Sl5Sm Lfc&SHBc l ~ 4 W7^;H^i 

ri^XtSo ^K>J:5^Dr^^Si:LXJi, #J 

m. fo 5 v MI/n o 7;^/HliIlcIM?r ; l LX^X 
<b«fc<, *TLXft<Xfc«fcl\, 

[0 0 5 1] R„ tt, V77I, Xii-CO-OR» , 
-CO-NR.,5 Rib Zm-To -CO-OR 3 « lCiol7<5R 
> tt. ±f2LfcR™ <t(5)i:Xfe5c, -CO-NR* R« 
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31 

[0 0 5 2] R, 5 , R« T?^1-T/l-^g<b l/Ttt, #<I 
Xtf^^m 1 ~ 8 WT^^yU-S^^tf 5 d <t ^T'2\ # 
{d.*3vUg, ^fvug, t>i, n-y^vug, se 
c-^^S, ^^r^/US, 2 -^yW^vvUg, 

<, ^S^T'>bJ:v\ #JlMi:tT«, ^xJ4l*Pit3£3 10 

(4, v/^n/n^l, v^n-O^uS, v-^n^af- 
iy;vm^% t<#(f2»r <t^-e^5 o #HMiLT 
*4, f'JxtfT^^yWS, yyvtf>nyl^ ^V*"n 

A'S, -?t-~>^. ^Vr— sum. 
n-^-tr-yug*^?* L< flf5:^st'l5„ dft 20 
b«7/^^MtJ ! ->^ n7/^/H, T/U-{r— yl"g 

[0 0 5 3] R« , R« ttSV^^*B^t»#L, 8*JB 
[0 0 54] X, ~X, T'^-t-T/Udr U>£<t LTf4. #!l 



#ri2 0 0 0-8 94 6 3 
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z-immm 1 ~ s or^^r ui/mzmif 5 - £ 

^U>g, xfuy^ 7"nt°lx>g, 

2~~6(DT^f~\s>m&mfZ>^ktfXZ, 1 

<W5d ->?aTyu*uvgi LTI4, 

^Ixfi'^ltf: 5 ~ 8 <Di/t a TJU* U>m*mtfZ> d t 

/U^-l^g, ^ n TyU^U >"g(4, l^-fftt^g 

[0 0 5 5] R47 , R« , Ra T'^-tTyU^UVS, T 
,U/r=W>g, v'^ o T /^^rl^ly&t LTfi, fEKX. 
~X3T'^LfcTyL'=3rU>-S, TyK^^-U-VS, v^P 
7yu*i/>g<hP]i:t>cD£W5d ir^X'$5„ d 5 L 

f4, ^^f4^-xyi-S, Kg, ? 

^g, KS^ir^^co±m^^f4ffliJ^co-^l^ 
A/T'^Ttct< , -aA/T'^^< Tt4v\ -CO-NR 
« -R 50 -g'JXDR.,, <t LTf4, R« ©-CO-NR« 

r« cor, 5 , r,6 tm^mcnm&m-f zzktfx$z> 0 
wt(c-is^: ax) ~ (xi) xmznzm'o&LM&m 

{tL<D^m^-ti)K *mWtfZft\zm7E£tiZh<DX 
f4ftv\, 

[0 0 5 6] 

Ut3 1] 
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CH 3 CH 3 COOH 

■f CH.-CH-)- -fCN.-C-)- -fcm-C-f 

o=c o=c o=c 

OH OH OH 

(b1) (b2) (b3) 

CH 3 CH 3 CH 3 

-(-CHa-C-)" -f-CH 2 -C-)- -fCH-CH^- 

o=c o=c o=c 

OCH 2 CH 2 COOH ^ COOH OH 



(b4) 



(b5) 



(b6) 



CH 3 CH 3 CH3 

-fCHj-C-)- -f-CHa-C-)- -^ C H 2 -C^- 



o=c o=c o=c 

iH-CH jC H a COOH COOH 
<b7) 



O COOH (X. 

(b8) (b9 ) 

[0 0 5 7] [ft3 2] 



-(-CHa-CH-)- 
O 



-(-CHaCH)- 
O 
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-(-CH-CH-)- 

o=c o=c 



0=C 0 =C OH OH 

CH 2 CH 2 COOH CH=CHCOOH 

(b12) 



(b10) 



(b11) 



-(-CH-CH-)- 

o=c o-c 

O OH 
CH 3 

(b13) 

-fCH-CH)- 

o=c o=c 

NH OH 



-fcH-CH^- 

o=c o=c 

6 OH 



o 



(b14) 



-fCH-CH)- 

o=c o-c 

OH OCH 2 CH 2 COOH 
(b15) 



(b16) 



0 A N A 0 

o=c 

OH 
(b17) 



[0058] (b) f&#<DffiEm. mmmmz^ts-z 

^ (XII) ~ (XIII) titri^T'lSi^fftlt' 
ht>o (XII) , (XIII) IdfcttSRr.. ~R 

mk.mmw i ~ 8 <7)T/i^yug£w s - t^-ct 
■So ^^{-tt, t^/um. yntvus. n 

-7'^/>S, sec-T'^/USx ^^vvUS, 2-^^/1-^ 

So D7/^yHi LTfi, #J;Lff^?!lic3~8<D 

-y^P7'ot'/l'l, i/9 P^V^/US, P^drv'/U 

Tii, 0iJxfimm^C 2-6 OT/l^~/Wg£ W S r t 

^S, T'x-ywS, ^<yr=^Sv ^^t^^S, v'^ 
n^df-fe=^£^!^»* L < 5 r £ So 
[0 0 5 9] R s , ~Rsa <DT^/^mt LXlt, 



O^N O 

^C^COOH 



(b18) 

0!l*LtfK3tHBc 1 ~ 8 ^T/U= ^;f;,utf;-yug£3|&[f S 
->^7/P^^S^?r»* L < S r <t So ft 

x\ ^-fHi>m.mmzfiLx^xh£<, fti.x^te< 

Xt^\ 

[0 0 6 0] 5£ (XII) 43<t)r 5 , ~ Rm C0rt<DffiEO2 
&t>*5S (XIII) cfoR 51 ~R 52 , Rs, (DfttDiiMtD 

Sri^x-tSo m^cDiltlcSfl, -^rnJjjH^-^ 

[0 0 6 1] 
Mk3 3] 



(20) !$m 2 0 0 0 - 

37 38 

CH 3 CH 3 CH 3 

-fCH^ -fcn-cf "fOH 2 -C^- 

°=C cH 3 ° =< f CH 3 0=C C h 3 

O-C-CH3 0-C-CH 2 CI OCC 2 H 5 

CH 3 CH 3 CH 3 

(d) (c2) (c3) 

CH 3 CH 3 C „ 3 

-fCH^C-)- -f-CHa-C-)- ~tCH 2 -^ 

S-C-CH 3 S-C-CH3 0-C-<] 

CH 3 CH 3 CHa 

(c4) (c5) (c6) 

CH 3 CH3 CH 3 

-fcH,-^ "fcHi-c-)- -fcH 2 -i^- 

0=C rH 0=9 0=C ru 

\ ?"* ^ H 0 CH 3 | 9" 3 

0~C — CH=CH 2 "i q_o C~ CH S— CH _ CH=CH 2 

I " | 3 



I 

CH 3 



CH, 



(07) (c8) (C9) 



[0 0 6 2] 



[ft34] 
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<? H 3 CH3 CH 3 

-fCH,-^ -tCHt-C-y -fCH 2 -<^ 

o=c o=c o=c 



*o- ^ 

(=10) <e11) (ci2) 

CH * CH, CH 3 

"f^"^ f CH =-^ -fcH.-5-)- 

o=c o=C o=C 



I I 



( c «) (c14) (c15) 



CHs CHa CH 3 

■fCH-C-)- -fCH s -C^- -fCHi-C-f 

° = ? ° = ? °=f CH, 

°^O^OCH 3 0-CH 2 OCH 3 0-CH OC 2 H 5 

(c16) (d7) (c18) 



[0 0 6 3] 



Ut3 5] 
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CH 3 CH 9 

o=c CHa o=c 



! - 

0-CH-OC 2 H 4 -CI 0-CH 2 -OC 2 H*-OCH3 

(c19) ( C 20) 

ch 3 -e?"- c ,H)- 

-f CH 2 -C4- 0 ? °*9 ? H 3 
\ I / O O-C-CI 



o=c 



CH=CH2 

(C21) (C22) 



T ?" 3 CH3 CH 3 

0-CH-OCH 2 CH2-0-COCH 3 



-fCH-CHf- -fCH-CH)- 

o=c o»c o-c o=c 

o o^ch 3 6 6 o 

CH 3 Q CH 3 IJ 

(C23) ( C 24) 

[0 0 6 4] Kb3 6] 
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-fCH-CH}- 

o=c o=c 

O 6-CH 2 -OC 2 H 5 
CH 3 



(C25) 
-fCH-CH)- 

O O-CHj-OCaH^-OCHa 
CHa 

(c27) 



-fcH-CH-)- 

Q=C 0*C CHa 

O O-CH-oCaHy 1 
CH3 

(C26) 



-{-CH-CH-)- 
O^ N A 0 

C2H4 
0=C CH 3 

O-C-CH3 

(c28) 



-fcH-CH-}- 

0 

o=c 

(C29) 

[0 0 6 5] **s, !WJfiLfc#«JfeKJ-*3V^-cK[ii*flra 
75 Ki«rflf5:iii 5 t#, •tcD{tfLic:t>MK:R s ~R 

£ LT(4#'Jx.(4, :/?-y /utf-* 

[0066] ±m\zffimmt:m-rzmm\sM-tiL w 

£L<(4, HRS: (ID Xtt (III) , <fc"9 0U;L<(4 

-ts& (iv) ~ (viii) ©v^n*»T?«*nsttDiSL 

L< (4 40-100 JEIi»* L<I45 0~1 0 

0 *fe5Elcff * L< (4 70-100 */u%?>$& 

[0 0 6 7] (B) f&tt<nmmi-i*> ^tf*cis^m*#1r 

<D"£M(4, ^»*>jfiL«3g*ffi^fl£t», 10-70* 
^%#»*L<, J:«5$f*L<l4 2 0~6 0^% H 



-(-CH-CH-)- 



CH3 

COO — CH-OC 2 H 5 



& 



(C30) 



L< (4 3 0 — 5 0*/W%<7)f&IST*£>5 o t£&Z<D 

t^mn. (O ^^^^-a«, KJcT/u*y 
[0068] mmmmzG-tzm <o & Lm&wsLom 

(40-7 0*^%, J:?>&£L<f4l 0~6 0^%, 
L< (42 0-5 0*/u%(D$offl^40\ ^<D"a 

[0 0 6 9] (B) jfc#©*Mg<0^&fi±$-fr3Btt 
T% |S)WI6«> 2 2 0 n m&T<DiSi§t£RtJ t iS ^ s> 
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[0 0 7 0] ftttfcjKtt, 0ijx.f£7? Vjvm3L*7-;V 

m, vmtr^*^ (T^^mvmmm^m* i ~ i 

0cOt><7)##£L^) 7^!)U-h T^y/l- 
8£^yK T^y^K^^K 7^!)/I*7'd^K T 

?o~^>yK 7* y yU^^/^^^K 7^y/wg£ 
>*-*3vK U^K- t-^-^^/K ? a /U3L=f-/UT 10 
?!I1/-K 2-h Kndr->xf;U7^!iU-h2, 2 
-^f;vt KD^f-/7'n fcVUT* !Jl/-h, 5 — t K 

*:ST? y U'— k x^^y^y I — yl^ ST? ]) u 

— K 9 s 9 SAsT9 y i^— K "<>"Sj\'T9 V ^~ 
k * Y**/'<WfrT9 y K— k 7/1-7 yyur^y 
t"— k rh7tKD7^7yyi'7^!Ju-h, ftif) 

ry-/uT^yu-b (#]x.i£7^:x/Kr? y u— k 

[0 0 7 1] yyU|fcn;*7vH^ 0fl*.»i, 7yl^ 20 

yu (7;^^So^gf itt l ~ l 0©t«i5»* L 

xifvKjt** y 1/- K 7*nfcVK*** y U-K -Y V 

t*c tr^y** y w k t-yf/M^^uu-h^ 
7?/M^^ y K-k ^rS/vk*** y u-k is? 

? p/w-^vvM y k ^f/P^^yi'- 
K 2 - fc K o * Vxf ^> ^ ^ U U- h , 4-fcKo 

^^UWh, 2, 2-'^fyV-3-t Kd^->7"b 30 

f/K**? y k— k b y n-^nz-sy^y ^ ^ 

* y K -^k*^ y * y ^ 

k ^Uv-^M^^yu-h, 7/U7 y yM * y u 

— k rf7t Ko7^7!lyM^^ y u-hftt*) , 

— k tKn*->7j=/M?^yi/-h, ^U^W 

y u-k 1-7^^*99 y i^-hft^) ; r^y 

^7 5 Kg, 00*. tf, T^y/UT^: K, N-T/^yUT 
? y^T5 k (7;u*yuS£ Lttt, 1 ~ 

10tf>t>tf\ fRfi, ^^vu-S, 7°pfyu 40 

S, ^^Sfcirasfcs. ) . N-ry-^r^yyu 
7U' (7y-^li:Utli, fiajx-tf^^^us, hy 

— bP7;nx.yUg, T^'TVKg, ->7y7j^ 

*s*>5. ) x N, N-v^yi^/KT? y yK7 5 K (7yu 
*yvSi: LTti, £HftR J f#l~l oot©, #JxJi\ 
^fvulL x.^yug, 7*?vug, 4 V x-f-fl' 

i/^D^d^>yUS*^iS*>S. ) , N, N 50 



#12000-89463 
46 

-ry-yur^ y/ur$ k (ry-yust lt{±, #r 

(±'7i-yUS^t'^fo5o ) , 

/V7?V>^7% k N-t Kn ^v^fvu-N-^ tvU 
7*y/U75k N-2-Tir hT5 Kx.^-N-T 
■fe^vKT * y /K7 5 Kfc £ ; * * * y ^7 5 #U 
tf, >?^!I^75K, N — T/Uif-jl'jt & 9 \) A*T K 
(7yu*/uSi: LTfi, ^JRJR^-ftl-^l 0©t©, #J 
xJi, yfvi'g, ^^vKg, t-^fvug, x^yi^^ 
v-/Vg % t Kn^r^if/H, ^^u^s/^xftira* 

fe-5 0 ) , N-ry-yu^^^ yyur 5 k (ry-yug 

irLTfi. 7XX/UI, t Kodf-->7 3i=^S. TJ/U/tf 
**>7i=/H4W«J»5, ) , N, N-v'T/i^^yu^ 
^^yyuT5: K (T/^yuS<t xf/vl, 7n 

tvug, y^/umteif&hZo ) , n, N-v^ry-yu 

^^^yyi-T5 K (7 y-yuS<t LTIi, 

i*/i s fc5o ) . N-t Kn^xf/i'-N-^f/M# 

^yyu75K, n-tf-tir- N-y^-/^*? ? yyur 

5 K, N-if*- N-7i^/M 9 9 y yi-7 5 Ksfe 
i? ; T V Witts 7y^xxr/H (^Jx 

wr, M7yyK *7°n>^TyyK ^7°y;i-gg7y 

yK 7-7y>^7yyi-, /^v^^^KT y/K ^77U 
^mr y /u, SA#»r y yK r-fe HKKr y yK 9LHI 

[0 0 7 2] t-xv^-xym, 0iJ^L(i\ 7yu^-yi-fc'= 
Aoz— (Mili*, ^Jrv'yUt'xiyUJC— r/K 

->yuf=yux\— xyK * V * is^J-ju yux;— r yu, 

— xyK 1 - * ^y^- 2 , 2 - >V ^yU7°ci t°yu tT— ;v 
xi— r/K 2 -xi^/uy^/utf xvujc:— ryK tKn^f 
v'xf/l'fx/Ux- x/K v'x.^uy^y =3— yUtTx: 
xi— x/K -7>f/l/7? /^^/Hfxiyux^— ^yU-, v^x: 
^/UT 5 / x.^-yw f-yt-x.— x/K 7* 5 7 ni^vu 
f'^yUx.— ^O^/UtTxiyUx.— ^yK fF7t K 
n 7jV7 y tf — yUxi— "rjUtj: if) , f'nyU7 y — ybx. 
— 7^yu (fijx.fi t , '—yU7'^— yux.— ^yK t'xiyu h y yu 
x.— ^/U s t''— yu^ n/U7x-;l'X- xyK bfxiyu— 
2, 4 - v?^ p/U7ixyUai— xyK y^^^yux. 
— xyK t'— /i/7y hy-/u-;x— xy^if) ; fx;H 
^xyu^, m%-tt, ¥~^7^u-h. t'xMy7f 
u— \f'=-/u b y ^ ^yu7irx— K bfxiyu-v'x.^ 
7irx— tf— yW<U— k'x^/bx- tf 
ayU7-fer— h-, tfxiyuv^ oyUT-fex— t" 
-yUp< h3r->7-fex- f-zUT-hdri/T-trx- 

t'=yU7^=yu7irr— K \f=-/^7± Y7 J e'r— V. 
f-/U7^x— k tf-/u-/3 -7i-yu-7'^u— K 
tr'^yi'v'^ P^=^v^#yu;tfdrv'U'— 3cS#^tf— 
yK f-yuf-yuiS tf— /K ^ o yu^E#^ tf— yK r H 7 
^ Py^S#S^fxyK 7-7 hx-^f-yU^t* ; 
[0 0 7 3] ^^i^^iS, fJx.(i\ ^^u-y, 7y^=3^y^ 
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*f-l"> (ffjx.fi, ff-iV^V-l/, -^^f/UXf V 

^iV^Uly, ?st> a^^-'siVX^Ul/^ "f'yiV^U 
'<y-//l'7fl'y, ^ a/y^f-A-^f-yy, h LI 7 
jviriv^^iv^v-y, ^ h^-^f/^f uy, T-fe 
h^rv'T'fvl^f-l^&if ) , Tvy^v^^yv (ffj 
Xjf, ^ R-^f I'V, 4 h*r->- Z-tf-JVT* 

f iyV h^rv^^y- >-&£') , AP^f-i/y 

fvy, 7;i/t^xf i/y, h y 7 iviriVT.^v-y ^ 2 

-^PA-4-MJ7/l'ty'Mf/Mfl/y i 

Or iv- 3 - h y 7^Mf/wf u-y^,!:) , tf'P 

^f-^fl'y (ffjx.fi, 3- 

t Kn^-y^f i/y, 2 - 1 Ko^-y^f yy, 4-t 
Ko=¥iy-3-^^/^^U'>, 4-t Ko^-y-3, 

5 -v^fvy^U-y, 4-t Kn*i/-3-y h^rv" 
^U^, 4-tKB^y-3- (2-t Kn^r-y^y 20 
v^y) uy^f) , Tjyutf'^yy^y-y ; 9 n hy 
ffib^vvMg, fflx.fi, hvggT/u^/u (ffjx.fi, 
^nfyi^f/K ^nhy®^-y;K /ytyy^ 
/ ^ a hkZ) >mVTiv*ivM (fflx. 

fi, ^^^y^f/K ^^ 3 yS-yif/K 
yl^/f/^ii*) ; ^u-Y ^BtfeSv^l47^-yHt<75 
> ? T/'U=¥>'^^7 L yU^ (ffjx.fi, i/tT-iv-rv-v— K 
^^7-7 1/- h#<b*) , i"f ^Bfc, -^W? 

K, 7^!)n=MJ;K y^yn-hyA-, -vWn 

= hyy^s&5. -twflt, -fiwtctt*fi-&pr«i-cifo 30 

[0 0 7 4] z<o<px\ *;^^f-yxf i/y, n- (77 
Atf>y7a^yy) T^yyyT5K\ N- (Uivif^^ 

2>^y-v-, t h'p^f-y^f yy, n- (t Kn 

dr->7^-/y) 7^y/U7^ K, N- (t Ka*V7i 
-A) ^^^!)^7? K, t KD+-y7i-;u7^!iy 

AHfejcttSSr^rrs^y-^-, K«Jf* ta#D 

**Ht«rlRj±S*5*y^-)5S#fi^liK»i:LT»*L 40 

[0 0 7 5] *36W(-*Sft5«/!i^tt, 5 

:ttf»*u\ tKHSBu fjfe~« (ii) -(in) 

0ff*U<f4-jft* (IV) ~ (VIII) ) t'*^5l9 
mM-m^'£ftXh£\>\ **W»c*5ft5«WB (B) 

(II) ~ (III) Off* L < (IV) ~ (VIII) ) 
~6 0^%W*L<, £»)#£L<fil 0-4 0* 50 
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[0 0 7 6] (B) ^OM^fDfiHOfi^-tt^y^- 
O-^ffti: LTfi, ^<9jIU^fi(C*tLT5 0^/y% 
WT*s»* t < , «t«J#*L<tt30 ^^/oWTt'fc 
S„ 

[0 0 7 7] (B) fifc^oflMloa-^Stt, B*¥^ 
(Mw : #y *7\slS&m X*2, 0 0 0K±, 
< fi 3 , 000-1, 000, 000, <£ <9 L < fi 
5, 000~200, 0 0 0, L< Ii2 0, 0 

00~100, 000 (nmWX'fo V , VVg, fflftttt 

^Jc«t»)#4LVMKiBKiWE**u5 0 (M 
w/Mn) fi, ffSLOil. 0-5. 0, iOSSL 
<fil. 0-3. OT'&D, /J^tvg, HUH* 
fig (/^-y7'n7r^;y 77 x—h^y^^— K 
^) #*9IW3V*-c, ±ie»l»0>#S?3! 

uy* hiia^^ro^Mi: LTfi, ±mmmzttLx 

5 0-9 9. 7 * L < fi 7 0 - 9 9 fi4%T 

[0078] (b) j&ftcDffimit, zmmzMfo-ttt 
mm*;-?-(D7i?j}iv^ xnr-^-ym^ 

0-4 oa*%W^y-v-M(CTfi#^S:^PL, 
J ^St-Jc£i:*D«aLTS'&*ix5 0 ffJx.fiJ!feW± 7&#& 

[0 0 7 9] ( 1 ) aSf&a^^WBBffiS^ttJSESrffl 

(2) SS^W*a^^SttsfflESrfflVNyi:*ax»4#HlO 
y ? n ^- 1/ 7 4 xDttbm&o 

(3) ^Xfi^iloiy^n^-U'^^yiUm^/.e^- 
^7^y (?Ky^) fcro7y-7^s©*i 
^, 

*ffW*^fiiyWfeW:, K. J. Ivin^ ' Olefin Metathesis' 
(1983, Academic Press), V. Draguton 'Olefin Me 
tathesis and Ring-Opening Polymerization of Cyclo- 
Olefins' (1985, Wiley-Interscience) , S. Matsumoto 
h' ACS Symposium Series, No. 59, 303 (1977)' , J. A 
m. Chem., 110, 960 (1988)., J. Am. Chem. , 112, 8378 
(1990). , J. Am. Chem. , 113, 6899 (1991)., J. Organom 
et. Chem. , 358, 567 (1988)., Makromol. Chem. , 193, 29 
17 (1992)., J.Mol.Cat., 74, 109(1992). , Polym. Bui 
1. , 31, 175 (1993)., J.Macromol.Sci.Chem. , A5, 133 
9(1971)., J.Photopolym.Sci.Tech. , 7, 141 (1994). ^ 
l;i!Efc£tl-C^<5o J. Am. Chem. , 79, 5771 (19 

57)., J. Am. Chem. , 81, 984 (1959)., Makromol. Chem. , 

134, 147 (1970). , J. Org. Chem. , 26, 4658 (196 
1)., J.Polym.Sci., 61, 538 (1962)., J. Polym. Sci. P 
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art A3, 723 (1965)., J. Polym. Sci. Part A3, 1609 (19 
65). {CfEftO^fe^, 3E(C^®!$rF1255838-S§-, #4>Bg4 
8-20632-5§-, [5148-43191^-, |5]55-5525-§-, [5)57-16130 

|5l 58-50270^, [5158-50272-t, #^¥2-9619^-, [5] 
2-42094-^-, [5)6-18817-5§-, #dfi0g51-63OO^-, [5)51-3180 
0-§-, |5] 53-71 200 ^¥l-197460-i-, [H]l-217453 
-5§-, [511-318023^-, [5)1-318025^-, [5l2-146045-§-, [5)2- 
59751-^-, 15)4-63810-^-, [5)4-249509-^-, [5)4-353507-^-, 
[515-80515-i-, [515-297591 ^(DW'fflm^tm W^ffil- 
«f9^-C'#5„ 10 

[0 0 8 0] [2] (c) j&9?<Dik&mz.^x 
(o ^^ib^tt, -/&5£ (i) x-m&tizmz'j? 

te< th 2m&-tzfc&MX'hz> 0 (I) ©R, 

~R 3 (75T/l-^S<t LTJi, $f*L< fig^SSr^L 
fvug, s e c - ^f /I'S^ ^^fv'^i, 

O/O^tfi^nSo SfcR, ~R 3 (OiiM<D2U>i&&^ 

^S, is? P^T^/Ug, v 5 1 Kn77^I, v^b K 
□ t°7=^g^<D^pJjf,^£-^T-l^T<b=fc^3~8 

[0081] sfe±iesms, hw$t^ L^gms^ L 

r>^) „ ^hnl, i^yl^ T5 Kg, ^*>7i 30 
KS. ±fSR. ~R 3 <DtZ^XUm.LtzT/U^^m, 
* h*~ym, ^N^rv'S, t Kn*^ h*->g, 7"p 
#*S/g, tKD^D^-/!, 7' r-dr->g^<7)j^ 

/U^g, T-t?^/Ug^<75T^g, Tirh^fg, y 

[0 0 8 2] — i&it (I) 
g x ^7-^^-x/wS^OS?r'>^< it>2flS# 
iT^it^mt LT(±, -jt£5£ (I) T^£*x53i/-^ 40 
;c-7vug N iy ^-i-f/H^©lro 2 o^± 
ri\ 2<ffiW±<Dig|£g{;Lj: 9iI^£ftfcte^3£W5 
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? n t /u^f ^ y& h z> ^ f± z. n h <d 2 £ia^;b 

g, ixf^I, Kg, 7^>S, ^ i^-f KSi 
t h 2 TOJb<7)Ji^S$r^ Ltt J:v\ 

[0083] -isst (1) T*^^n-5^y-/^-xyu 

(I) T'^$^5S«iC (m) tLTIl #£L<(22 
~8{i, ±<9#£L<li2~5flST*;fc5 0 -«sfc (I) 

^^iLTfi, -jSiC (XIV) Tv^£n£>ft;3W& 

[0 0 8 4] _h|E*>5VMi-«!5fc (XIV) KfctfSTA' 
=>ruvg<b LTii, xfuyl, /pfkyl, 7^ 
>g, ^*VU>'g^<Dj^#l~8l@©mffirogflSj3P 

>g, ^D^vuyl, -y^ p^^u^g, ry 
vyfuyl, hi; y? px# = i^g^<7^i?l&:5~ 

2 OfitD^E-y i^^ p, p, h )j D^CQm^ffiCQ 

[0085] tt±.m<nw'&m(Dt& s Lv^ama<t lt 
tk^s, ^p^sf (7^1, mm, 3-7 

*) , ^boS, ->T/S, 7? KS, ^/V*y7; K 
S, ±f£R, ~R 3 <D,br?,T-fa«cL/cT^^^S, / 

l~8{BOT^^^rv'S, ^ h*i/tuls7$~^m. 

ft(D^7 n 7/l^^f W^S^ttS t L^o 
[0 0 8 6] ^^d&^T, (C) ^^b-g-^jOll 

^^cD^ftfi, ±12 (B) f&ftnmm^cnjj^-tf* 

mztiz* L<\tMm^<Dmw^mi^ 3~6 

Ofift%, i'9$f*L<fi5~5 Ofifi%, HlCfrSL 
<{±1 0~4 0li%©l|ftffl^5 o 
[0 0 8 7] «Tl: (C) ^^ft^Wft^JSr^-r 

[0 0 8 8] 
[<fc 3 7 ] 



CHj^CH-O-^^^ 0 " 0 "-^ (di) 
CH 2 =CH-Q CH 2 CH 2 ~0-^)-0-CH 2 CH2-0-CH=CH2 
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(d2) 



CH 2 =CHO^CH 2 j-0-CH=CH 2 (d3) 
CH 3 

CH 2 =CH-OM^^C^O-0-CH=CH 2 (d4) 
CH 3 



CH 2 rCH-OCH 2 CH 2 -O^^C-(]}-0-CH 2 CH 2 -0-CH 



CH 3 

CH 2 

CH 3 

(d5) 



aO-CH 2 CH 2 -SCH=CH 2 
<d6) 

0-CH 2 CH 2 SCH=CH 2 



CH 2 =CHO 



O 



0-CH=CH 2 

(d7) 



[0 0 8 9] 



[ft3 8] 



CH 3 -C^CH 2 0-CH 2 CH 2 -0-CH=CH 2 ) 3 (d8) 

^COO-CH 2 CH 2 S0 2 -CH=CH 2 

UX (d9) 
COO-CH 2 CH 2 S0 2 CH=CH 2 

yx / CH 2 0-CH 2 CH 2 -S-CH=CH 2 
\^CH 2 0-CH 2 CH 2 -S-CH=CH 2 <d10) 

aCOO-CH 2 CH 2 -OCH=CH 2 
(dll) 
COOCH 2 CH 2 OCH=CH 2 
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,COO-CH 2 CH 2 -0-CH=CH 2 

(d12) 



COO-CH 2 CH 2 OCH=CH 2 

CH 2 =CH-0-OC-(^>-COO-CH=CH 2 (d13) 

\ CH 2 0-CH=CH 2 

CH 2 =CH-OCH 2 -Xj^ (d14) 
' CH 2 0-CH=CH 2 

[0 0 9 0] 30 Ut3 9] 



(29) ^12 0 00-8946 3 

55 56 
CH 2 =CH-0-OC 

ch^ch-o-oc-chAch^"- 000 - 0 "^' (d1s) 

COO-CH=CH 2 

CHa^CH-OOC^^v COO-CH=CH 2 

CH 2 rCH-OOC^COO-CH=CH 2 (d16 > 

V^COO-CH 2 CH 2 OCH=CH 2 

CH 2 rCH-0-CH 2 CH a -0-0cj3^ (d17 > 
' COO-CH 2 CH 2 -OCH=CH 2 

CH 2 =CH-0 CH 2 CH 2 - 0 0-CH 2 CH 2 OCH=CH 2 
CH 2 =CH-OCH 2 CH 2 -OH^^OCH 3 (d18) 
CH 2 rCH-0-CH 2 CH a -0 0-CH 2 CH 2 -OCH=CH 2 

CH 2 =CH-0-CH 2 CH 2 -0-CONH-(cH 2 )~NHCOO-CH a CH a -0 CH=CH 2 

(d19) 

CH 2 =CH-0-CH 2 CH 2 -0-CONH 

NHCOO-CH 2 CH 2 -OCH=CH 2 
(d20) 

CH 3 

ch 2 =ch-o c« 2 ch 2 -o-conh--<^^ch3)-nhcoo-ch 2 ch 2 -o-ch=ch 2 

CHa <d21) 



CH 2 =CH-OCH 2 CH 2 — OOC, 



1^n-ch 2 ch 2 -nJS 
L c 



0 COO-CH 2 CH 2 OCH-CH 2 
(d22) 

[0 0 9 1] 40 [<ft4 0] 
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0-CH=CH 2 



<d23) 

CH 2 =CHO 



CH 2 =CH-0 CH 2 CH 2 -0 
CH 2 =CH-Q 



O 

o 

go 



0-CH 2 CH 2 0 CH=CH 2 
(d24) 



o-V (d25) 

OCH=CH 2 



CH 2 =CH~0 CH 2 CH 2 -o 

cixp w 26 ) 

O CH 2 CH 2 -0 CH=CH 2 

CH 2 =CH-o 

<^Q (d27) 



0-CH=CH 2 

CH 2 =CH-SCH 2 CH 2 -0 



(d28) 

O CH 2 CH 2 -S CH=CH 2 

CH 2 =CH~0 CH 2 CH 2 -C> 



r OCH 2 CH 2 -OCH=CH 2 
(d29) 

[0 0 9 2] [fb4l] 
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k^CHaO-CHaCHa - OCH= CH 2 

i ^^CH 2 0-CH 2 CH 2 -OCH=CH 2 (d30) 



J^ r COO-CH 2 CH 2 S0 2 CH=CH 2 
^^COO-CH 2 CH 2 S0 2 -CH=CH 2 (d31) 



\ CHaO-CH^CHa 



CH 2 0-CH= 



CH 2 



(d32) 



KCH 2 0-CH 2 CH 2 -0 CH=CH 2 
/lO^CHaO-CHjjCHa-O CH=:CH 2 

CH 2 ,CH-oX^>° CH = C ^ ««4, 

CH S =CH-0-CH JC H 2 -OCH 2 X^> CH = 0 - CH = CH - 0 - CH = C ^ 

(d35) 

„ lt „„ j[f)T^V CH 20-CONH-CH=CH-CH3 

CH 3 CH=CH-NHCO-OCH 2 ^^ > ^ / 

(d36) 

[0 0 9 3] [ifc4 2] 



(32) mm 2000-89463 



tpl bZ 
CH 2 =CH-OCH 2 CH 2 -OOC ) J^ C oo-CH 2 CH 2 -0-CH=:CH 2 

CH=Ch 
(d37) 



CH2=CH-0 CHjCHa-OOC-^^C^ 

COO-CH 2 CH 2 -0-CH=CH 2 



0-CH=CH 2 

(CJ38) 

0-CH=CH 2 
0-CH 2 CH J -0-CH=CH 2 

«*39) 

O-CHjC^O-CH^CHa 

CHaO-CHaCHj-OCH^CHj 

(d40) 

CH 2 0-CH a CH2-0 CH^CHj 



O— CI 

CH2C 



CH 2 0-CONH-CH=CH-CH 3 

(d41) 

CH 2 0-CONH-CH=CH-CH 3 



CH 2 C 



COO— CH=CH, 
COO-CH 2 CH2-0-CH=CH 2 JC 

ife L COO~CH 2 CH 2 -O CH = CH 2 ^ C °°- C "=™* 

(d43) 

(d42) ,CH 2 0-CH=CH 2 

jgr 

CH^CH-OCH/ (d-W) 

.COO~CH 2 CH 2 -OCH=CH ? 
jS" (d45) 

CHs^CH-O CH 2 CH2-00C 

[0 0 9 4] [3] (A) f&ft<Dfc$m^\<"X LTl£ffl1-5^<!:755-Ct5 0 
»P^T'ffi^btL5 (A) ^^{b-&tlT'fc57tS^^ 40 [0 0 9 5] £fc, ^<7MtiLtf)#fgfJI?{c:ffll^ P,tl5fi&t43t 

-£-V0X*hZ> o *&WX"&m&ftZm&fti&1Ztzlt$kftim tt, fctx.fi S.I.Schlesinger, Photogr. Sci. Eng. , 18, 3 

©BS^fcJ; *9 / M*LXm*%±irZ>lt&y>)k LTfi, ft 87(1974), T. S. Bal etal, Polymer, 21, 423 (1980) ^(CfB 

#^>££-<Oft|^6£iJ, ft7v^^m£<W^#J, jg^T/^Aig, ^Ililtf^, 069, 055-5!-, |i?]4, 06 

£5llI<^m£#J, ft'£fe#k fc-MMiW^nUvU 9,056-§-, |W) Re 27,992-5§\ i(#ii¥3-140, HO^ICfgic 

h^&Rl&ftX^^teftKDyt (400~20 0nm(D ©7 = £ D. C. Necker etal, Macromolecules, 1 

*^MSl, L < li, gt§, h,$, i 7,2468(1984), C.S.Wenetal, Teh, Proc.Conf.Rad. Curing 

jR, KrFx^fi/-7l/-f-jt) , ArFi^>vU- ASIA, p478 Tokyo, Oct (1988) , %m&Vf9H, 069, 055 
If-ft, ®^H, XH, ^aXfi-r^->-f"-A|r i <3 |Sj4,0e9,056«JCE<K©*^*=«JrAitt, J. V. Cri 

SESrl6i-rS{t^*i«tU t -tix?>W^*3S:igl:^S^ 50 vello etal, Macromorecules, 10(6), 1307(1977) , Chem. 
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&Eng. News, Nov. 28, p31 (1988) , gW'H#!fi?104, 143 

*H#*F»339, 049-5§-, mmiO, 201-5§-, #ffl5p2-15 
0, 848-g-, ^¥2-296, 514 #«£(;:SEiftro 3 - K~ £ A 
it, J.V.Crivello etal, Polymer J. 17, 73(1985) , J. V. C 
rivello etal. J. Org. Chem. , 43, 3055(1978) , W. R. Watt 
etal, J. Polymer Sci. , Polymer Chem. Ed. , 22, 1789(1984) 

, J.V.Crivello etal, Polymer Bull. , 14, 279(1985), 
J.V.Crivello etal, Macromorecules, 14(5), 1141 (198 
1), J.V.Crivello etal, J. PolymerSci. , Polymer Chem. E 
d. ,17,2877(1979), gW'H#fllF^370, 693 -5§-, 1^13,902,1 
14-^1^233,567-^-, |S]297, 443-5§\ |5]297,442^\ ^IS^ 
If MS4, 933, 377 1^161, 8ll-5§\ |r]410, 201-5§\ |5]339, 
049^-, R4, 760, 013-§-, [r]4, 734, 444-§-, |5]2,833,827 
#\ mmft&3S2, 904, 626-51- , R3, 604, 580-i§\ IH3, 604, 
581-5r, 7-28237 -5f-, |W)8-27102-5|- 

^{d|B^O^/P*=!>A^, J.V.Crivello etal, Macrom 
orecules, 10(6), 1307(1977), J. V. Crivelloetal, J. Poly 
merSci. , Polymer Chem. Ed. , 17, 1047(1979) ^(CfBitW 
•feW — C. S. Wen etal, Teh, Proc. Conf. Rad. Cur 
ing ASIA,p478 Tokyo, Oct (1988) &lZ.1£,m<D7 V =■ £ 
A&^<£>^?Aig, *@»flF£3,905,815-j§\ 4#4>Bg4 
6-4605-§\ !|#^Bg48-36281-§-, #PJBg55-32070-5§-, #gfl 
HS60-239736-5I-, #HPg61-169835-5§\ #PJBg61-169837 

#PBg62-58241-5§-, #dflBg62-212401-5§-, #^Bg63- 
70243#, #fflBB63-298339-fM?fc«E*tO*f«^n Jfyft. 
K. Meier et al, J. Rad. Curing, 13(4), 26(1986) 

, T.P.Gill et al, Inorg. Chem. ,19, 3007(1980), D. Ast 
rue, Acc. Chem. Res. , 19 (12) , 377 (1896) , #&flsp2-16144 
5^\ZfZm<DGm&m/#m'^7>it®, S. Hayase 
etal, J. Polymer Sci. , 25, 753(1987), E. Reichmanis et 

al, J. Pholymer Sci. , Polymer Chem. Ed. , 23, 1 (1985), Q. 
Q. Zhu etal, J. Photochem. ,36,85, 39, 317(1987), B. Amit 

etal, Tetrahedron Lett. , (24) 2205 (1973) , D. H. R. Bart 
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(i 5 ~ 3 0 li%T'$)§ 0 5 0 sa%SrjS^.fc«SAnft-C 

fi, attSitoWRffcu stwi^^-y^igit 

[0142] roj; 5<E^f 1 1 0 0 0&TO7xy- 

/Mk-a^te, Mx.fi, #r^¥4 - i 2 2 9 3 8, #r^¥ 

2-2 8 5 3 1 , #@4$ffF8f 4 9 1 6 2 1 0, ftiHi^ffF 
12 1 9 2 9 4^tCffim<D^fe^#%(iLT, SH*t- 

[0 14 3] U/yUi/V, 7UD^y 2, 3, 4 
- h y fc Kn+->'<y/7x/y, 2, 3, 4, 4' - 
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Th7tKo='rv"<y , /7i/y, 2, 3, 4, 3' , 
4' , 5' -^ttKo^rv/^y/yx/y, T* h 

4, 2' , 4' -f7x-;Uf hD— yU, 4, 4' -f- 
^-f"^ (1, 3-v'tKB*'/') -0-1r>, 2, 2' , 
4, 4' -f Fyt Kn^->i ; 7i-;i/x-f;K 2, 
2' , 4, 4' -f h7t KD J f->v ; 7i-/^/l/7t 
^ri/K, 2, 2' , 4, 4' -? h 7 t Kn ^ i/^7x 
h!i^ (4-tKn^f'>7i^) ^ 
1, l-fcf*. (4-t KnJf->7i-/l/) n 10 
-"^Mf-V, 4, 4- (a-^/K^-^fV) ^7 
3i / — /K a, a' , a* - hU^ (4-tKo J fv'7 

-i, 3, 5- hy^y;/-D tvwo~t?>\ 

a, a' , a"— (4-t Kn^f->7x=/U) - 

1- ^1^-4 — f y/n fcVwO-fc?:/, 1, 2, 2- 
h ] JX (t Kn#J/7s5^) 7°n/-*>\ 1, 1, 2- 
hy* (3, 5— ^^f/W-4-t Kn^fV7x-/l/) 
:7°n^^, 2, 2, 5, S-y'hy** (4-th'o* 
i/7aL=-!V) 1, 2-f F7^r7 (4-tK 
p#>'7x=;i/) x^y, i, l, 3-hy* (tKp 20 
df->7ix/l/) 7'^^ x -^7 (a, a, a' , a' —X 
h?3r* (4-tKD^r->7xx;U) ] J/ U 

[0 14 4] LTttfcttSfett&ltttiE^ 
*W**>S. **«KIM-W«-#10 1, 
^ain — # 10 3, t'f^fy^ #312, zhY/l^y 

-yBG, >v~?jv— bos, t'f^-fleo 

3, W^S/^BY, t-f^y^BS, ^-fA- 
7*7^T-505 ( Sk±* y 3i y h {t^XH^xt^tt 
90 x * y ^^^MtUy h (C I 4 2 5 5 5) , * 30 
f^MtUj/h (CI 4 2 5 3 5) „ v-V*>B 
(C I 4 5 1 7 OB) , V7*-(F^y-y (C I 4 2 

ooo), *=?-\syzfj\<— (c i 5 2 o i 5) ^%m-f 

[o 1 4 5] myt\z£z>wt%±m&fa±£-£z&, tsb 

p, p' —T Yy *f-t\s\?T% /^yy7x/y, 

p, p' -r h 7xf ;Uxf ;l^7 ? 7 ^y/7x7 y, 

2- ^an^^-Jrf-vh>, TV^ny, 40 

yfr-^y, ^yvvK y ^yti^y^ ^o-/y 

7fc'>\ tF77t>-T, 9, 1 0 — y'7jxyl/7y 

hy-fey, 9-7;i/ti/yy, 7th7x/y, 7^^- 

l/YUls, 2-xho7/l'tl^y > 5-—YnT±-j-7 

ry ^yy^-yy, 2-?dp-4-= hp/xy 

N-T-fc^U-p-= hPT-iJ V, p --hoT 

x!)y, , N-r-fe^/v-4-xi ho- 1 —i-yf-tvr 

?y, t^7U\ T^h^dr/^, 2-^^^T^h 
7^r/^s h7 *J >l , 2-^< 50 
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yxry^7*;y, 3 — — 1 . z-vr-f- 
1, 9-^yX7y^py ( -^-oifVuTir h >\ i, 
2-t7^yy 3, 3' >v-\z?> (5, 

&>Z>&Ztlb\zmj££tl?>h<DX*tet£\<\ *t, -fife 
[0 14 6] ^WtDtfitmisiSx hWt ±IS# 

u>^U =j — /i^/m^/i^n— x^Tirx— K T'nf 
i/y/U n-y^y^f/px-r/v, /ot'i/y^yn 
— /l^/ tf-fl,^—' T/VTfr— K h/^y, Hlx 
^/K SJM^vk fU&^/v, * b^-yyat^yi 

*3vU, xh^^nt-tyixf/K tVUfy®^^ 
/U, f/UfVlfxf/K fcVUf'^T'D fcVK N, N- 

f /VfD y Ky, fh7tKn77^jf*L<, r. 

[0 14 7] ±E»«Cfc±IB«^©l|LiBJSH4»J*r*nx.5 

-fcfc-cts. jwwtjfctt. tfy^v^^u^^y 

/lot— tvK # !l t^f-yxf i/yxf7 U /1/X-T7K 

^y^^m^w^-fe^/uji-x/K -fcyyt^r's^v 

^Or U-f -r-/U^O/t?y ^-df-v'^c^UVT^^r^Ji 

— 7vH®, ^yt^-yxf yyt^f;U7xy-;ux- 
X/K ^y t^f-yxf i/y/^/V7x/- yum— r/W^ 

o/j^y ^-^~>3i^-i/>Tyu^yuTy /nn— x/m, #y 

-v— yynf^y*/7 7i^-F, y/nc'^v^e/^ 
/u?r-f, y/i/t'^y^y^fTu-h, y/ut7y 
•ty^-1^31— h, y/nf^y h y TtissL— h, 
y hy^fry- h^y/nr^yiWxTvf^i, 
/jfy^-dr^^ix^y/nf^^y ^y^- 
Jr-yxf yyy;i/t^y^;^?r- h, ^y^-=¥-> 
xf i/yy;ut7y ; ty^f7y-f, #y ar*^^ 
uyy/uwshVJr^^-h, **i/^=f-\si/y 
/ut^yh y ^77v- h^cD^y ^^v^m^^^yyi. 
t^yttlx^r/^oyxtylWtti^^ 
m-r % - 1 * s -e # s o r^e. ^^ss-tt^josa^sti, 

2S«U«T, »*U<ttim**WJlT-C*>S. 
[0148] ±fB^v ; S2l-v J ^ hm^^^m^^aiiiES 
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m?(omm^im ztizx 5 %xs m : y = 

8LSKJ:B1JtnKfiK# (B) (C) 

8 0 *C£U:a*#* L < . 4 5 # * L < (4 1 0 0 °C OJt, 
IC9*L<ttl2 0~16 0t-Cii)tl, *DHftB#^i:L 10 
Ti4£J * K113 0 fm±. 4 0 L < (4 1 #£Lt> 
3E^»4L<ttl^~l *fc, jfctotfcL 

ff4L<li2 5 0 nm^T, £ 9 0* L < J4 2 2 
0 nra^T^Sf OlMit'fcS, ^WWi, Kr 
Fxir->7l/-f- (2 4 8 nm) , ArFi+i^U 
—if— ( 1 9 3 n m) , F 2 ^5ri/-* U— If— (15 7 

nm) , xm, m=f-\f-j±m*m-f btiz> 0 
[0149] *&me>tfi?mi'Vx bm&Mazwmt 

y ^s^-hy ^•jr^iH-hy r 20 

n - y ^/>T 5 ls*$to%-T 5 ^S, t* y 5 
x^y-^TJy, h yrc^y— /ur 5 v^coTyuxi — 

IBT^* ytt**«KT/u=— /Hi, ^iEfitt»JS:aa 30 
[0 15 0] 

[|«'J] WT, **WS:IUIIifflll-J:0 3EI^»^»W 

2. (C) ritaoffc^flUfc^fifeLfco ^^J6~2 5T-{4 
|P]firi»Jl-ttffli-S (B) fifc#<©«Nl (p-l~p-2 
0) ££/*Lfc. ^Wtf^fiJcUfc (O J$.fr<Dik£® 

Hticirffii*yij^LWb«©«t"A>&aRLfc. (b) $ 

(p-l~p-20) {4, Rfcffil^fl!* Lfc» 40 

9 5gL*ffiSr*S-g-S-frfc. ^TiH^Lfc (C) 

faL-Cfo5f2# (d5, a3|) £3lffl-f 3ffre^-f 

[0 15 1] [-a-fifcffill (C) &#<Dit&®)m (d5) © 
£-j&) ] N a H (-^S 6 0%) 16. 0 g ( 0 . 40* 
A-) £N, N-v^^/UTir hT5 K2 0 0ml£$MK 
U 2-tf* (4-t KD^-»^n^v' 

/V) Og (0. 2 0W) £^£(CTfiS 

APU lE{-2-^ p Dif;Uf-;Ux- f/V4 2. 6g 50 
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(0. 4 0^) £3 0frfrrtXffiTVtz o %(D&10 
1 . 5 L <£(Cj£A U Iffifc^fvU 5 0 0ml dT^ai L 

yyyj- mm y #^/k mm ■■ ^*f-y/ 
mm^^=4/D izxmmu ifeM3 9. 7 g 
%mtc a NMRfjj^{c: e fci9, z<Dmm* (o ^©<b 

^4fc« (d5) T?*5riSrflt3BLfc 0 

[0 15 2] (C) fcft<Dit&Mm (d35) 

60^) ] -g-/&#J 1 <7> 2 , 2 -If* (4-tKnJr^v' 
^D^drv^) T'o/^vroft^^tC, (t Kn*i/ 

^f-/U) bV~>?v [5. 2. 1. O 2 ' 6 ] x#>3 
9.-2 g (0. 2 0^) SrffifflL," -tOfl&tt^^Jl 
£: LTSSfeffii*: 3 4. 2 g NMRfiJ^fvl 

it), :«H1WS (C) f&ft<Dik&Qn (d35) T'fo5^ 

[0 15 3] [^^ij3 (C) l&ft<Di\&mm (d39) 
ro-a-fig) ] ^0ijiro2, 2-f"^ (4-tKD*->-> 
^D^dr->;U) yo/^^COft^t) fC, 1, 3-i?tKu 
**sT?"rls9ls$ 3. 6g (0. 2 0W) ^rffiffl 
tOffilfi^W 1 <b LT*Sfe^ 3 1. 5 g 

^#fc D NMRfflij^tcii?, z<Dmm* (C) 

^ (d39) XhZ^kZmtZ-^tCo 

[0 15 4] [^0ij4 (C) &&<Dft&im (d20) 
Wg-fiJt) ] ^y*oy^y->74-F44. 5g 

(0. 2 0^) &mty2 0 0mll«L 1 2 
-t KD^->xf;H:'=yi/x-f/l'3 5. 2g (0. 4 
0*/u) SrSSSJOLfc. JEJzittffit L-C, 5?^/HB9«> 
y^ni^x/U0. 2g?:^iPL, lOCClCTS^AD 

L, H«3:^5 0 0ml {CTtttUtfc 0 tttti^^TK^ 

m : ^>y *y/u, mm : -^f->/M^f-^= 3/ 

1) Id-CHfJUU 6W4 8. 6g^i#fc 0 NMRSJ 
:©B#* (C) $L#(Diki?mW (d20) T' 

[0 15 5] [^0ij5 (C) di^O^#*« (d31) 
w-a-^) ] 5-y/^/^V-2, 3-2^*/HiJ?^il3 
6. 4g (0. 2 0W) , 2-tF'0 J r'>xf;H:'x 
/l^yC/V*^5 4. 5g (0. 4 0*yU) ^THF300 

m 1 KStfLfc. roSSi:^-^ 

-Y5K82. 5g©THF100ml 1 ^fWA»»7 

TJilTLfCo MlC-TSI^WMtWsU M(C5 0°CICT3 
i^W«»Lfcft, *faUfcB#*«iibfc. li©TH 
F*tt^»ttL, *7Ayovh^7^- (5fe«»J: 

^> y #y/K : ^^-y->/K^^/u= 4 / 1 ) 

CT»«LT, SW5 2. 4gSr»3t. NMRffliJ^ 

(cfcig, (c) f&ft<D\k&mm (d3i) x*fe 



[0 15 6] [£$0tj6 ( (a2) / (a7) »«5g*ffi* 
^Tf5 (B) fi£#©«rJ!i (p-1) co^) ] ^k^V 
?'*x/0. 40 g (0. 0 0 1^) &#BxU £3? 
ft«T^ o y 2 0 0m l "CSiLfc. rtilw h 

\J ai^/UT/U? — 1 5% h )^"sWtfe2 . 28 g 

(o. 003^) *fc**«T, tmLtetfbMT 

L, St^2-*/U7j?^ F^->;/^'/^yi 5 2g 

(l. oo^) w^dD^^yjgSaoOmi^i 

APLfc -t«f|3 0 , ClC-C2 0l*WJf«i*r«!ltfc. RiS 

mm*:?? L^i:ii$L^bSAL, #y-7 

0'ClC-Ctt»Ll4 4gS:1»fc. :o#yv-tTHF 
5 0 0mll^U fttiibTPd/C (10%P 
d) 5g&WML1t„ M(-t K7^>l7KSl«J8 0 gO 
i^y-zHOOmlg^PUU 8 0°CtCT5B# 

/U3 L<FOI#Lft#?>&AU 6£©#y^-&#rffl 
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X [0 15 7] &fcLfc#y-r-«r«»JLBJET, 4 0°C 
l:tffiL14 2g^|f; 0 d?>#y-7-l 5. 4g£ 
* 0 0m 1 tft^ffi[L. 25%fh7^f^ 

T^-^AOHi^CDTK^arl 8. 3g»l, 5 

4 0"cicttt«ufc. efeowui ( (b) dt&0ttj|g(p 

-1) ) 13. 5 g £#fc„ G P C ICT#^ Lfc 
<t^5, (Mw:^^f^H) T?5. 4 

x 1 0 3 T*fo<3, NMRifJS^ofc^JI, (a2) / 
(a7) Ofl|J£TO«)tt:a|5*S*^Jt-C 5 5/4 5-efc5r 

[0 15 8] 7~1 3 ( (B) A^^WJB (p- 

2) ~(p-8)co^) ] «t\ &m\\tmm^x 
(b) fiU^owjti (p-2) ~(p-8)«r#fifeLfc. mm, m 

[0 15 9] 











7 


(P-2) 


<rf) 

(5 0/5 0) 


7. 4X103 


8 


(P-3) 


<«4)/{«33) 
(40/6 0) 


6. 5X 1 0 3 


9 


<M> 


(»12) / (a30) 
(5 0/5 0) 


8. 3X103 


1 0 


(p-S) 


(al4) / (.43) 
(6 0/40) 


9. 6X ] 0 3 


1 1 


(p-6) 


<al5) / («29) 
(5 0/5 0) 


8. 6X1 0 3 


I 2 


(p-7) 


<»16) /(«32) /(»34) 
(30/3 5/3 5) 


7. 3X 1 0 3 


1 3 


<P-8> 


(al5) /(a37) 
(5 0/50) 


12. 2X10' 



[0160] fetfLM 1 4 ( (a48) / (a5l) <D«ig^ 
fezm-tz (B) ft&Ottffi (p-9) *>£fifc) 3 fite/* 
^v'^O. 50gtAgBF41. 1 g^7th-F 
U;V4 0mlt, MlrTlB#r^»Lfc 0 WttiLfciS 

T-fe h = h y ;v/if/Vx-ryHctffg B B at5 r ir 
«fc!K #7JOa-g-«5jK [Pd (MeCN) . ] (BF, ) 

21. i g %mtc 0 mf&rn i . og^-hn^ >mm 

2 0 0mll«U »C2-#/H«0< h^f/yyU^U 
^V3 0. 4g (0. 2 0^) Srjfe&PLfc. 

»Lfc 0 :©*"!)v-^;?y-;l/2 0 0m 

1MU 2 5%rf7^f/V7^!)AOHfi 
3 6. 5g»U 5 B^iPMfifc^* 



[ o i 6 i ] ffi m y -v— sritgu l, w 

■e+55-(w*8lsLfcft, iETs 4 0'C^TftSILfc. 6 
feW^flg ((B) riE^O«rJ!l(p-9)) 2 6. 7gtft 
fc 0 GPClC-C^aSrSiJ^Lfctr^. (M 
w : *°y ^Ul/flkW) "C8. 4X10 3 T*&<9, NM 
Rfflfc&fTofcfc*. (a48) / (a5l) Wfllii^ffiOJt 
m^^itX' 52/48 T'feSrt trftS L fc. 
[0162] 15-20 ( (B) f&ft<Dffim 

(p-10) ~(p-15) ] WT, ^fifc«14fcR«tK 

LT (B) fifc#WttNi (p-10) ~(p-15)Sr£j*Lfc. fll 

[0 16 3] 
[*2] 
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1 5 


(p-10) 


(a49)/(«Sl) 
(5 0/5 0) 


9. 4X 1 0 3 


1 6 


(p-U) 


(a»)/Ca51) 
(5 5/4 5) 


8. ex i o a 


1 7 


(P-12) 


(»48) /(aS3) 
(5 0/5 0) 


8. 2X103 


1 8 


(P-13) 


(«SD) /(*») 
(50/5 0) 


7. 8X10 3 


] 9 


(p-H) 


(*5S) /(a69) 
(5 0/5 0) 


8. 9X10 3 


2 0 


(P-IS) 


(9 5/5 0/35) 


9. 5X1 0 3 



[0164] fetftm 2 1 ( (a46) / (bl4) (Dffimm 
(B) j$ft<Dffim (p-16) O^rit) ] Sfrtf 
;4^4 7. lg (0. 5 0*/U) /^-^W>I64 
9. Og (0. 5 0W) &THF 3 0 Om 1 izMM 
U iiIS&«T, 6 5<C^Tfi£l!f]#?#J2, 
2' (2, 4-^f^/<l/a=Mi/l/) 

■^AP Lfc„ KJfcfflfc 2 BMH&tf 4 i$m&icHM*6*iJ«-* 
l . 0 g £ii7JP Lfc 0 3 i*IBSJ(S«, 9 0°C^#m 
Ufctf*: 1 B#IBJ«Ettfc. -i^z^m* 2 

TfBlftLfc. r<D#!J^-19. 2g^N, N-v^^" 
/U7tF7^ KlOOmli:g)i?L, P^MfV — 
/H 1 . Og (0. 11 ^U) Stftr y-^y2 3. 7 g * 











22 


(P-17) 


(a1?)/(bl4) 
(5 0/5 0) 


15. 4X 1 0 3 


2 3 


(p-18) 


(»71)/<bl3) 
(5 0/5 0) 


19. 6X1 0 3 


2 4 


(p-19) 


(*»9)/C«55)/(bl4) 
(2 5/2 5/5 0) 


17. 8X10 3 


2 5 


(p-20) 


(»56)/Cbl3V Ic 1) 
(3 5/3 5/3 0) 


14- 9X 1 0 3 



1= (0. 3 0W) ZmtoL, 9 0t(CT3»iI# 

Ltz 0 Kfcmzm&'&s <<*>&mfci umL<mw 

[0 1 6 5] »6*bfc#y^-*«£ET, 4 0ti:tR 
SfeLfc&ll, SMI2 7. 5gfc#t, GPCIrT# 

IMF) tl4. 5X1 o' -Cfcofc„ £fcNMRffl9j£4r 
(fofctt*. (a46) / (bl4) ©«JjSJiMB[©tfc**S j eA' 
ttt'5 0/5 0t*fc5^t Ltz a 

[£-j£#j2 2-2 5 ( (B) Jj&omm (P-17) ~(p-2 
0) ] WT, £fifc«2 1 fcEBfcfcLT (B) f&ft 

<D®m (p-17) ~(p-20)&£-fifeLfc. fifiJEJfcRtf 

[0 16 6] 
[^3] 



[0167] 1 ~ 7 , JttfctfiJ 1 ~4 

L7c«tJI§ (B) ) , jt^fft (C) ) , « 

3S£#J£ LT h y 7i-;M/^-^ h y 71/- h 
(PAG-1) (A) ) , ^^^Sttfb^* 

(D) ) , #®ffitt#J (J&ft (E) ) , 

-h<0#/£#&ffl^fc. 0. 1 ju m<D 



(b) m 

(A) M7x-/M>l4:^AM7l>-4 

(d) 

(E) #B?gt£#J 
*§#J 5 7. 



9 g 
1 g 

0. 1 0 g 
0. 0 4 g 
0. 0 5 g 
4 g 



[0168] (S«^te«OSPfili*jfe) 

( i ) mxim- 1 

V*sy *fy®M*M Litis V a *mBL±£.Xa—\z.fflfi 
U 1 2 0tt9 0»IH*y h7l"- h±T«. 
£?Tl/\ 0. 5 0 n m»i/^ Lfc. roow 

v 5 ;* bJH£, -^^^iSriiLXAr Fi^-^U- «F— # 
XUJtL, m%MM.<'^ \ 1 0°CT*9 08>|BJtf y 
-h±-C*P»Lfc. SIC 2. 3 8SS%^it(7)x 
?vUT y^?At K o K**il*T? 2 3 °CT- 6 0 # 
PML, 3 0»IW#e*lC-cy^Lfc!l, 8&Lfc. 
Z.<D£.o\Z.LX&b1n,1Z=il'*9 h*-/i"<?->(DB 
m^Hfz^^y^, KLA2 1 1 2l(KLAry3 
-A' (80 «D^J:*)S«^ttftfejll9^Lfc(Thresholdl 
2 S Pixcel Size=0. 39) a 
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(2) gttfcteft-ii 

±K (l) 5Mftfc»»- I icaa^-c, BE3tL4^^ 

anus, ?iff, y^*, asiLfcf-^/M^o^-cpi 
[oi69] (Mtt MS) ±e ( i ) mikkmik- 1 
ico^t, m%. mm, v^*, m^Ltz 0 ^<d 



) ¥f?M 2000-89463 

114 

* * hmm/m.imwsx bmm* ioo £#ffiL 

[0 17 0] 
[£4] 







(C) 


m 


&1aH 


#1 






(p-2> 


(U5) 


PAG-1 


N-l 


f-1 


S-l 




(P-3) 


(418) 


PAC-1 


N-2 


1-1 


S-l 




<p-6> 


(d22) 


PAG-1 


N-3 


f-1 


S-l 


nmwi 


(P-7) 


(d5> 


PAG-1 




■-2 


S-l 




(P-1Z) 


(d3S) 


PAC-1 


N-l 


i-2 


S-l 


I6»«6 


(P-L5) 


(430) 


PAC-1 


N-2 


W-3 


S-l 


5S**|7 


(P-17) 


U42> 


PAC-1 


N-3 


i-3 


S-l 


itewi 


(p-2) 


(d5) 


PAG-1 






S-l 




(P-3) 


(dl8) 


PAG-1 




W-l 


S-l 


tt«*J 3 


(p-6) 


(d22) 


PAG-1 


N-3 




S-l 




(p-7> 


(d5> 


PAC-1 


N-* 


W-4 


S-l 



[0 17 

PAG- 
N- 1 : ■ 
N-2 : 

N-3 : 

N-4 : 

w- 1 



1] *4«t'«)#ia#tt, TI2(Dii^T'fo5o 
1 : hy7i=^/V*-!)Ah!)71/-F 

1, 5— ^Tiflfi'^n [4. 3. 0] -5- 
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